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(54) life: IMPROVEMENTS IN OR RELATING TO SPINAL VERTEBRAE IMPLANTS 




(57)Aii$irid 

A plate (10) includes a raised platform (20) which rests In a channel in a vertebrae to prevent sideways movement of the 
plate. A rib (22) extends into a groove formed in the base of the cbannel to help prevent relative forwards and backwards move, 
meat of the 'plate (10) through the channel A plate (12) is similarly secured to the facing surface of an adjacent vertebrae. A spac- 
er (12) is inserted between the parts (10) and (14). The spacer (12) includes a downwardly facing convex surface (28) and a Hat 
upwardly facing surface (30). The convex surface (28) slides in a concave recess (32) provided ors top of the plate (14) and the flat 
surface (30) slides agasnss a downwardly facing flat surface (34) of the upper plate (10). 
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The present invention relates, tp a spinal implant, an 
implant and a . spine incorporating ...an - : implant. The 
invention is particularly but not exclusively applicable 
to implants. for spinal vertebrae. s«ch ; as -human vertebrae. 

- - A spinal .vertebral, disc replacement; would be 
Performed when one of . the -discs which- lie between the 
bodies of the vertebrae, has,, become damaged or dislocated. 

- ?i^i_^ 8 ,jr°. wh * t; A s . commonly known as a "slip ? ci. ^isc Si . 
•--These ^amea^eiFi^-bi*- iriite^-ljyTr^ovini' tiie'"old"dTic~ 

and . packing the: space with, bone chips-.: The- disadvantages 
of this method are the unreliability of the- results, and . 
the - loss . of mobility - experienced, by , the; patient in the 
•■ lower; baclu >• . • . ■■- v ..',. \. . ; 

The- aim .of a spinal, disc prosthesis. ris t© replace the : •' 
-damaged disc; while. .maintaining unction and .stability in - 
the patients back. There are at present very few spinal 
disc replacement systems .available in the world. They 
comprise generally of a pair of metal: plates, one of which, 
is placed on the upper of the two vertebrae and the other 
on thew lower. A. polyethylene ^bearing .is then pushed 
between the plates ; to provide stability with , a degree of 
motion. The problems of existing systems are that the 
polyethylene component, tends to. be. contoured (convex) on 
. both sides which enables it to locate in two concave 
depressions/ one each in the centre of the two plates. 
This requires that both plates be exactly in line with 
each other or the polyethylene insert cannot be located. 
In order that alignment can be consistently achieved, it 
is . necessary to have complex instrumentation which makes 
the operation difficult to perform. The second major 
problem, with existing systems is one of fixation of the 
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metal plates to the bpne of the vertebrae. Although once 
in place the components are under constant compression, 

- this doe® not prevent- rotation of the plates or sideways 
movement, both of ,whi«^ 'are To 

5 d*te^ this- J^ohl^^^^^^^. . by . ; 

spikes on the back of the aetai plates which are embedded 
i»-*he--bone.- These however? do not 'provide' good fixation 
cou:fd ^siiy-vork iboee> ^either:, da. they allow for 

' any bony integration with the implant.' 

A^orling" W : tt«e ^aspe^;of Se" -^es^inVentto^^" 
• method, of - securing: implants ^ -an -animal bone 

-comprises >*mtotijttfm portion, of th*t:bonz,t® form a first 
of spaced,^^ surfaces 
which face each other and locating the* implant such that 
the implant engages with the abutment surfaces to restrict * 
•• ^ovtoteate .•-•or . implant. Welat***: • to>: ' the ' bone in a 
direction towards; either abutmeh*:. surface;- J.. 

\ >■ The abutment, surfaces-may -he- substantially parallel 
" to each- others" :.- . «, . ; , ...1. 

- 5 . The method may- comprise removing, substantially ail of 
the bona between the .abutment surfaces and locating the 
implant: to substantially fill, the space- .between the 

^abutment surfaces. . - ;v , ■•■ 

The method may comprise . removing a portion -of the 
bone to form a second pair of spaced opposed abutment 
surfaces which extehd at an -angle to the first pair of 
abutment surfaces, and locating the. implant such that the 
implant engages with . the second pair of abutment surfaces 
to restrict movement of the . implant in the direction 
towards either of the second pair of abutment surfaces. 
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A second pair of spaced opposed abutment surf aces' may 
face each, other. The second pair of 'abutment surfaces say 
be formed by a rotating drill. 

The second pair of abutment surfaces may be located 
in a part of the bone which is exposed . only after the 
formation of the first pair of ahutasent ' surfaces. 

: . v The; method raay comprise forming a first pair or a 
first .-and second pair .of abutment, '.'surf aces as previously 
.•.ref.e^red;^©:^ 

.the implant being arranged to engage with the first or the 
£irs% ^and second abutment.; sur faces » . ; : 

. / ;» ( 1^6,. f^hod.;.^ c.raprise securing; t>xe "implant, to. a 
vertebrae such as a hura&n vertebrae. .; 



T ^ e -f-^f®f'?«t.. invention a Xso .includes a combination 
^ . , comprising. ^ bonja and an implant in. which the: implant has 
. *> 88n secu ^4. ^.ae^hod^ as' herein referred to. 

According ; to another .aspect of the present invention 
••..-':?£.• ..ippia^'t ... comprises a .first pair of spaced opposed 
generally planar abutment, surf aces which face away from 
25 each other, the abutment surfaces being arranged to abut 
with correspondingly spaced oppeced generally .planar 
abutment surfaces: of a bone which face each other. 

The planar abutment surfaces may be substantially 
30 parallel to each other. 

.. . ... The implant may include a ..second pair of spaced 

abutment surfaces which extend at an angle to the first 
pair and 'which, are also arranged to abut with 
35 correspondingly spaced epptsed generally planar abutment 
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surfaces of a bone." The second pair of surfaces may be- 
comprised by an elongate rib of partially arcuate cross- 
section. . ' '• 

. . , t^, ikrsi 7* ° r ' altemativeiy; 'the first , and' second- - 
pairs of- :;abMMne surf ace's may^be coinprisedr^on a first 
component. ■' ; i '" T — ■■■■y.-r-r.-..*:- . 

, a The ^p^ene "-wf :inpinda*V iiii^-ialr of spaced 
fe.^«fe2^^-^^Jrai 'tn-e ^k^ ai^s%c6rid- pairs 

other, the third pair of abutment surfaces being arranged ' 
to abut with correspondingly ^pacir'o^p^ed generally 
planar abutment surfaces of A bone which face each other 
IS The planar abutment surfaces with 1 ' which "tne third pair are 
arranged to " cooperate "Mfc beV^tantially' parallel to 
each other. The iaplant. aa y include a fourth pair of 
spaced absent surfaced an angle to a 

thlrd %-fS r ^:.^"^/'^ r: a^ l -aihA-i^^al«t with 

surfaces of a bone. The fourth pair of abutment surfaces 
^ay be coi»prised:;^y ^o«^^ b ;^ f . particularly 
a ^ ua ^ ^s-sectibh. The ; third orV alternatively, the - 
• "ST : ¥tr surfaces may be 

5 comprised 6ri a second cbtipbnent of ' the; implant , 

The - implant may ; : be arranged- ; to" cooperate with 
surfaces of a. spinal bone. 

According to a further aspect of the present 
invention a spinal implant comprises a first component 
arranged, in use, to be secured to a first vertebrae and 
a second component arranged, in use, to be secured to a 
second vertebrae, the first and second components being 
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arranged, in use, to move both transversely and in a 
curved direction relative to each other. 

The relative transverse and ciirved. movements may he 
arranged to occur simultaneously. 

The components may be arranged to move transversely 
relative to each other in two different directions. The 

* components say foe arranged; to move- in 'a curved, direction 
...relative to each other " in ;;at'" least'" two' different 

• directions.^ i r: ~. /J'^.L..:. '■' 

The implant may include ' ah" ' intermediate component 
arranged to* be- located " between' '"the" first hand second 
component, the intermediate component being arranged, in 
use, to move in a transverse direction' relative to the 
first component and In a curved direction relative to the 
second, component. The intermediate component ©ay include . 
a generally planar surface arranged to slide against a 
generally planar 'surface of the. first component. The 
intermediate component may. include'" a curved surface 
arranged to slide, in a' correspondingly inversely shaped 
curved surface of the -second component . The curved 
surface may foe part spherical.' The ; curved -surf ace of the 
intermediate component may be convex and that of the 
second component may be concave. 

According to another aspect of the present invention 
a spine incorporates a spinal implant located between 
adjacent vertebrae comprises adjacent vertebrae moving 
transversely and in a curved direction relative to each 
other. 

The. spine may comprise the transverse and curved 
relative movement occurring simultaneously. 
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According to another aspect of the present invention 
a method of attaching a spinal implant to two adjacent 
vertebrae comprises securing a first and. second component 
of the implant . to r a S j, e ctive ' ad jacent vertebrae and 
5 locating an intermediate component between the. first and- 
second components, • 

: • ,t v.^^^hod may wm^Hs* the ihte^dia^ component 
. . . being selected from one of a plurality "oF intermediate 
XQ- T comp^^ •"' L : ::..U> r: 

■■r::.^^iFf^^ i ^'^' tion . ^^..any coabinatioh of the 
. * ^ j herein '^®^®^^®^J'^^J*"ieati^r(ks or limitations,* > 

15 The present invention 'aay fee 'carried Into' practice in 

' " I> r:" v ?f "^Xf ' ^' ^ %escribedby 
•> .of ^eKa^ple^ and with reference, to'' the accompanying 

, v .drawings in which'?-' '".'' ' ''■"■'* t '" . 

20 . . , Figures la. and lb are a" 'front ' ; &n^ ' a " side view 
respectively of an implant assembly comprising an upper 
. plate 10, a lower part. 'or plate ir and'a' spacer 12/ the 
. . . assembly being; located be tween spaced f vertebrae is and IS ;" 

. Figures 2a, 2b, 2c', 2d . ^arid 2e 'are an' /underneath, 
front, side, front* and plan view respectively of the upper 
plate 10; • 

Figures 3a, 3 b, 3c and 3d are a plan/ front, side and 
front perspective view respectively of the lower plate 14,- 

Figures 4a, 4b, 4c and 4d. are a plan, front, side and 
front perspective view respectively of the spacer 22. 
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As shown in Figure i, the implant assembly comprises 
the upper and lower, plates 10 and 14 ; and the spacer '12. 
, ™ & y ^ whi^K 'the' coa^snents of the assembly co-opsrate 
will toe described later, and the f ixing of" the plates io 
5 and 14 to their respective vertebrae will now be 
described. . •'- "''" : "• ••• 

....= Th . e vertebrae .are first accessed through the 
- abdomiinai region of the patient and the two vertebrae 16 
IP.. ... and;. ! 8 are 'clapped in a comon jig (not shown) Which 
—restrains the ; vert^ 
...or rotational movement. 

,:The ;jiq is, provided with aligned guides in order that 
15 a .. raqtangular • channel ' can be ' removed from the ' facing . • ' 
. surfaces of \each yerte-brae;. ' . .'.The fbone." ;*s^*rimov£a. with *'«" 
• ..conventional techniques '.such as "shaving;" with a chisel-. 

- The channels extsnd 'froB ;the ' ; front to 'the: rear of the '.; 
./. . vertebrae and, the side walls of the channels prevent the 
20 • plates, from sliding • in a direction transverse to- the , 
sxtent of the channels. The channel is removed in order ' 
to take away .'the :periosteup ; {-^he "outer • bone^ixabrane) and 
. . the .cortex (the . .hard outer shell) and" to expose the 

cancellous (the honeycomb of blood and fat) . * 
IS « ' Vv ' ' '•'-•• •••• . ; 

An angled semicircular groove, is then cut in the 
facing surfaces, of each rectangular channel. The 
semicircular grooves are cut by pushing. a rotating drill 
through guide holes in the jig which control precisely the 
0 location of the grooves." 

The vertebrae are. now ready for the attachment of the 
plates. . - 
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. As shown in Figures 2a to 2*. the upper plate XO is 
provided with a raised platform" 20 having a width and 
; ... . depth corresponding- to those dimensions of the channel in 
.« the bone to restrict sideways" movement of the plate. The 
5 plate 10 also includes a semicircular" rib : iz extending , 
upwardly from the top of the. platform at an' angle to the 
.;. sid«s_ of the platform. The rib 22 corresponds in 
.direction and pension to i^e groove which has been cut 
in the vertebrae "is -and' helps prevent relative, movement 
10 *forwards__and backwards in^the_ direct i on of the channel. 

Accordingly, when ' the plate ' i« is" r o : f fexed; to . • the . 
vertebrae 16, the sides of the. channel guide the plate in 
/' . , *tfce JfiWKt ^ to • dfcrefciioa* ' "«nd the. plate can only he . 

• •' 15 v .. .^wshed up into full ehgag^ent with'- the vertebrae is when , 
the rib 32 is ' aligned . with 'the semicircular' groove in" the 
: - vertebrae in order; that the rib' can^fill ^e'gxoowv ' ' 

The lower plate ''14. is iattached'feo the .Vertebrae is in 
20 much the same way. Thus a channel -and semicircular groove 
• ' ' are ^'cut ' -in "the ' upwardly • f aciW'' ; sur'face: of'' the' vertebrae, 
and the plate 14 i£ provided with ' a downwardly facing 
platform 24 and a semicircular" rib 26 which co-operate 
with the channel' and gro'ove" cut-in the bona in order to 
. 25 locate the plate 14 on the bonel 

The platforms and ribs of the parts 10 and 14 can be 
sprayed with : titanium to provide a" rough, hard -finish. 
Before the plates are fixed to the bone surfaces of the 
30 plate which are to co-operate with the bone they 'may be 
coated with Hydroxy Apatite, a calcium based material/ 
which helps to- prevent' rejection by the body of the 
implant and which assists in the bonding of the parts to 
the bone. 



35 
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. The parts lp and 14 are now. secured to the vertebrae 
in. a. precisely spaced and aligned relationship with 
lateral or rotational movement of each part relating to 
its supporting bone being prevented by' abutment of co- 
operating, parts. 

The spacer 12 of polyethylene is then inserted 
between the parts id an* 14. As shown' in Figures la and 
\ lb. arid Figures 4a. to * r the spacer • includes "a V: "downwardly 
... .facing., convex .surface 28 and ^a _ fiat ^upwardly ' facing 
;:;surfACg-;3Q.i .The; Convex; surf ace - 28 : -is '.arranged^ to . slide.-in.l~ 
a concave recess 32 (see Figure 'id)' provi#c# on the top of • 
the part X4: The fiat surface. '30 is .arrange* to slide 
against a downwardly facing flat surface • 34 'of "the upper 
*»jrt .|,d., ; ;^^to«W of the Spacer 12 can be varied to. 
suit the part.i cular requirement of the - patient. The 
. natural ^ tension in: the '. vertebrae ensures ^ that.. the 1 .' 
vertebrae are biased together to trap the! spacer in place. ' 

The co-operating convex and concave surfaces of the 
spacer 12 with' the platan X4 allows the vertebrae. IS to 
pivot .relative to each other. The co-operating flat 
surfaces of the spacer 12 and the plate 10. allows the 
vertebrae to slide transversely in the plane, of those co- 
operating surfaces. This transverse sliding movement is 
the first such movement that the applicant is aware of 
which is provided in implants. Traditional medical 
opinion is that no such movement should be allowed as none 
would appear to occur in a healthy spinal system. 
However,, the mechanics of spinal operations are extremely 
complicated and the' operation to gain access to the 
vertebrae can alter the governing parameters as the spine 
muscles are cut. Accordingly that muscle tissue will scar 
and the muscles no longer act on the vertebrae in the 
conventional way. It is believed that the provision of a 
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small amount of transverse sliding movement between the 
vertebrae enables' considerable transverse forces, which can 
act between vertebrae having conventional plants to be 
relieved hereby reducing stress on the attachment of the 
5 plates to the vertebrae.- '"" - ~ 

. Although the upper /and ' lower plates ' are extremely 
. accurately aligis^d . relative' to 'each' oth'er'; anV Additional 
advantage - of • ' providing relative trah^eVse : jsovesent is 

g that,. .as : ..th'e: Spacer, ca^ si ide_ reiati ve^^to tKtf^ate' 10 the ' 

eo^ahen^ 

should' 'that. : nb£ be'''exactiy : where' the "'pre' vldus aligned 
■ \ position" was/ lor 'example/- ' '"'" ■ - 

IS . ' ft can be-' seen" 'that the concave and' ocnvW surfaces 
extend' " through * approximately '[ 90* ; ' and'" : thur ' there is', 
visually; n^ between* 
. ^e- places' 'uSSer- npMl- "pivotal abveaeht'Vf "fehe^vertabrae. 
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CLAIMS . v 

.1. -A spinal implant comprising a first component 
arranged, in use, '^tb ^secured to a first vertebrae and 
a second component arranged, in use, to be secured to a 
second vertebrae, the first and second components being 
arranged, in use, to isove both : transversely'- and in a 
curved direction relative to each other. ' 

■ _ 2 *1 i impiant as .'cia^a«<3 ' 'claim : i in ' which the 
. Jf^l^^^sver^e^a^ .curved movements are ^arranged to 
"'. occur s £au Itanebws lyf ~" " : "' *™ u ^ •«..-■■•• — - - — 

, 3. An isplant as claiaie* in Claim l or 2 in which -the 
cowptnents. are arranged' to move 'transversely -relative to 
each ether in two different directions; "' 

V; ija P lant a». claimed 'in any preceding claim in which 

.the components are arranged to aiove : in a curved direction 
relative to each " other in" at least - two different 
directions, . . 

5. An implant \ as ^ clairoed . in "any ' preceding claim, 
including an intermediate component arranged, to be located 
between the first and second components, 'the Intermediate 
component being arranged, in use/ 'to move in a transverse 
direction relative to the first component and in a curved 
direction relative to the second component. 

S * An in, P iant as claimed in claim 5 in which the 
intermediate component includes a generally planar surface 
arranged to slide against a generally planar surface of 
the first component* 
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7. An implant as claimed in claim 5 or 6 'in which the" 
intermediate component, includes a curved surface arranged 
to .slide in a correspondingly inversely shaped curved 
surface of the second component. 

8. . c An ^aplant as claimed in claim 7 in *hich the curved' 
surface is, part spherical. ' " ' * - 

9. An ixnplant as claiised in'cXaia 7 or : S in which the 

i» convex and 

- that of thV second^ compl5^^ li. 



,.^- A i ,^% i ^ c ^J» : at ^ « implant located 

v *^^>$*^ adjacent vertebrae moving 

5 . ^^vexsely and in a ^ curved dixection relative to- each' 

other. • " " " ' <••■.. 

11. A spine as claimed in Claim io comprising the ' 
; transverse and oirved' aoveffieat oco^ing^liraitaneously, 

12. An implant -comprising a first -pair of spaced opposed 
. generally planar abutment surfaces which face away from 

each other, the abutment surfaces being arranged to abut 
;.with ; ; correspondingly. ; spaced / opposed '• generally planar 
abutment surfaces of the bone ^ich t ace each other 

13. An implant as claimed in Claim 12 in which the planar 
abutment surfaces are substantially parallel to each 
other. 



14. 



An implant as claimed in Claim 12 or 13 including a 
second pair of spaced abutment surfaces which extend at an 
angle to the first pair and which are also arranged to 
abut with correspondingly spaced opposed federally planar 
abutment surfaces of the bone. 
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15.. An implant as claimed in Claim 14 in which the second 
pair of surfaces are comprised ; by , an elongate rib of 
arcuate cross-section. 

5 , . i&. An implant as claimed in any of - Claims T 12 to 15 in 
. which the first, o?r the: first and second pairs, of abutment 
-, surfaces are.fcpiprised ,on. a first component ... • 

.17. An implant as claimed in any of Claims 12 to 16 
0 including a third pair of spaced abutment surfaces spaced 
eroa- •••fehe first and second pairs, the third pair of 

-""■"Jabu^ 

pair of abutment surfaces being arranged to abut with 
correspondingly spaced opposed generally planar abutment 
surfaces of a bone which face each other. 

18. Ari implant as claimed in. Claim. 17 in which the planar 
abutment surfaces with which the third pair are; arranged 
to cooperate are substantially parallel to each other! 

19. An implant as claimed in Claim 17 or 18 including ai 
fourth pair of spaced abutment surfaces which extend at an 
angle to the third pair and. which are also arranged to 
abut with correspondingly spaced opposed generally planar 
abutment surfaces of a bone. 

.20. An implant as claimed in Claim 19 in which the fourth 
pair of surfaces are comprised by an. elongate rib of 
partially arcuate cross-section. 

21. An implant as claimed in any of Claims 17 to 2 0 in 
which the third or, alternatively the third and fourth 
pairs of abutment surfaces are comprised on a. second 
component . 
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Mi iaplanf as claimed in any of claims i? to 21 in' 
Vhich the or the third and fourth pair" of spaced 

abutment surfaces are. arrange* to cooperate with the 
surface of a vertafcWfcaieh face^- the. adjacent surface of 
an. adjacent vertebrae witir tmich'^e first' or the first 
and's*^-^^ c^feed in any of 

Claims 12 to IS are arranged to cooperate. ■ 
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